Identification of the forms of insulin-like growth factor-binding proteins produced by human fibroblasts and the mechanisms that regulate their secretion.
Human fibroblasts secrete insulin-like growth factor-binding proteins (IGFBPs) that can modify insulin-like growth factor (IGF) I action. We have determined the molecular identities of three forms of IGFBPs that are secreted by human fibroblasts in vitro. Ligand blot analysis of fibroblast conditioned media revealed that the M(r) 43,000 and 39,000 forms were the most abundant, but that M(r) 31,000 and 24,000 forms were also present. An antiserum that was specific for IGFBP-5 reacted with the M(r) 31,000 form, and an IGFBP-4-specific antiserum recognized only the M(r) 24,000 form. The M(r) 39,000 and 43,000 forms were detected by IGFBP-3 antiserum. Further proof that fibroblasts synthesized these forms of IGFBPs was obtained by Northern blotting. A cDNA probe for IGFBP-3 hybridized with a 2.4-kilobase (kb) transcript, whereas a cDNA probe for IGFBP-5 recognized a single 6.0-kb transcript, and an IGFBP-4 cDNA probe recognized 2.2- and 2.0-kb transcripts. IGF-I and -II caused a minimal (less than 43%) increase in IGFBP-5 mRNA abundance and had no effect on IGFBP-4 mRNA abundance. IGF-I and -II (100 ng/ml) stimulated 6-8-fold increases in IGFBP-5 levels, whereas IGFBP-4 was inhibited. Insulin failed to elicit any change in IGFBP-5, suggesting that binding of the IGFs to IGFBPs was required to detect the increase. Immunoblotting for IGFBP-5 revealed an M(r) 23,000 (non-IGF-I-binding) fragment. To determine if the IGFs were influencing proteolytic degradation of IGFBP-5, pure IGFBP-5 was added to fibroblast cultures and incubated for 4 h at 37 degrees C. The amount of fragment formation was attenuated by the presence of IGF-I and -II, but not insulin, suggesting that this is a mechanism by which the IGFs act to modulate IGFBP-5 concentration. In contrast to the IGFs, forskolin, which increased IGFBP-4 and -5 mRNA abundance and secretion, had no effect on fragment formation. The results show that human fibroblasts synthesize and secrete IGFBP-3, -4, and -5 and that changes in intracellular cAMP regulate synthesis, whereas the IGFs regulate IGFBP-4 and -5 levels by post-transcriptional mechanisms.